T HE term morphogenesis is used in this paper in its broadest sense to include those developmental events usually grouped under morphogenesis, organogenesis, and histogenesis. This is in accord with the viewpoint expressed by Arber (1) who said that, "In morphology our usage needs to be enlarged again until it can be brought in relation with that of Aristotle, to whom the scope of 'form' was wide enough to cover the whole of the intrinsic nature of which any given individual was a manifestation." This viewpoint places the emphasis upon the whole organism rather than upon its parts.
Complex traits are usually considered to be those that are the result of the action of several genes. Morphogenesis is a complex process. It involves the development of the shape and arrangement of the parts of the plant, the time and sequence of development of the parts and the histology of the parts as they develop. In morphogenesis the whole hereditary complex acts as a system to produce the organism. In this sense all inherited characters are polygenie. Characteristics can only be identified when the necessary developmental events that precede them have occurred. The complexity of the organism as it develops is illustrated by some definitions that have been given of an organism. Weiss (12) has stated that "organisms are systems" A system is a natural object that, exists and pre- serves or at least tends to preserve its state and character by its own intrinsic forces. None of its parts is independent and the condition of each is determined by the character and the condition of the whole." The following statement is by Russell (5) : "Organism, an organized unity showing the activities of maintenance, development, and reproduction bound up in one continuous life cycle. Organism is a spatio-temporal process, a dynamic pattern in time." von Bertalanffy (2) has stated that "A living organism is a hierarchial order of open systems which maintains itself in exchange of components by virtue of its system conditions." A more extensive definition of an organism has been given by Sinnott (6) : "Every living thing is an organized system well named an organism. Each part and function is so closely correlated with the rest that the whole develops in an orderly fashion toward the growth of a mature individual, as if to a goal If normal development is blocked or interrupted, the organism, particularly in early stages and in lower types, shows a strong tendency to restore lost parts and regulate its growth processes so that it can reach its goal. Each part, at least potentially, is able to restore the whole so that the whole seems to be immanent in all its parts. ... It is the directiveness that is the most distinctive feature of a living thing. Protoplasm does not make formless structures; it builds organisms."
Two examples of morphogenesis will be described. First, some of the stages in embryogenesis or the oat will be described and illustrated to show the orderly sequence of developmental events. Second, the difference in the organ-
